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The Madison Counry Lead Exposure Study was part
of 1 three-state study of lead und cadmium exposure at
lead-contaminated Superfund sies. The sites consisted of
w0 lead-mining sites and the Granite City site. which was
1 secondary ead smelter. Although cadmium data were
alxo compiied 0 retain consistency in the research
approach. lead wvas the only contaminant of concern at
the Granue iy location.

In 1991. the lllinois Department of Health (IDPH) and
the Agency for Toxic Substances and Disease Registry
CATSDRI ¢onducted 1 hiealth assessment of the secondary
sinelter site Based on results of this examination. the
agencies concluded that a potential health risk existed.
These findings. along with ainzen concerns. prompted the
“xposure studyan August 1991

The target population cemprised those residents liv-

« nedr the smeiter site or in areas where contaminated
byv-products of the smelter were used on roadways and
1levs The obrectves of the studyv were

e 0 Jdeternune lead levels in the blood of the target

n and in environmental media.

vre the relatonship between the blood lead
“e population und the poirt source. and
22z the contribut:on of different environmen-
. zxposure in children.

panticipants who came from
AN :c)uschonm i Grunute Ciry and the adjoining commu-
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Sources—oftead—Ex‘posure in
Granite City, Illinois

nities of Madison ind Venice. Because of the mabiliny to
separate the comparison area geographically. the pnmany
hvpothesis for the Granite City study was swhether lead in
soil contributed signiticantly to blood lead leveis in chul-
dren. Regression analyses were used 1o statisucauly nier-
pret the data compiled. a method that allowed researchers
to analyze several varubles simultaneously and to obsene
the influence of each varable on the others.

Results indicated that soil was not the must sigmficant
source of lead exposure. Based on the data inabvwis,
household dust contributed the most to the blood lead
levels of the studv parucipants.

Selectivity in sampling

Of the participants. 490 were children between the
ages of 6 months and 6 vears. The oversampling of this
age group was intentional because voung children are
more susceptible to the effects of lead. Previous research
has indicated that children. because of their hand-to-
mouth activities, ingest lead primarily through dust. They
may also ingest lead from paint chips and from soil. tood.
air. and water.

As expected. the children had the highest blood lead
levels of those participating. A distribution of the blood
lead levels for children in the age groups studied shows
that 16% of children had blood lead levels at or sbove the
Centers for Disease Control (CDC) guideline of 10 micro-
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by David Webb,
{Utinois Department of
Public Health

LIT ovms mefNVeen o Montas and o vears oid
Ao nad Ticod ead levels at or above 10

-2 di 5 showa graphially in figure 1. Those
from 1.5 10 2.5 vears old had the highest per-
centage of individuals with blood lead levels
at or above the 10 pg di level, suggesting
that the best time for screening children for
biood lead may be when they are within that
age range.

Environmental coatributions

What are the most important environ-
mental factors in determining blood lead?
The statistically significant (p < .01) correla-
tions berween blood lead and environmental
contributors were lead in indoor paint: dust
lead level; and dust load, defined as the
weight of dust per unit area. Other statistical-
ly significant fac-
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tors at p < .01
included the dis-
tance between a
participant’'s home
and the smelter;
parents’ education
and income; num-
ber of smokers in
the household and
number of cigarettes
smoked per day;
number of hours
played outdoors:
and number of
baths taken per
week.

Based on our
observations, the
study concluded
that household
dust contributes
the most to blood
lead level of any of
the known expo-
sure variables, par-
ticularly when the
dust loading is

R (S

dustn =tfect dereture. ead in nouse e
represents 4 significant pathwas v which
humans — especially children — Jre ..
exposed to lead. .

At first glance. it might appear as though-. -
soil 15 the most significant source of exposuse
to lead: Chuldren’s blood lead levels and sod-
lead levels were generally higher closer "o
the smelter and decreased with distance from
the smelter. and the lead levels in both the
soil and the children’s blood were statistically
significant. However, soil lead only account
ed for 3% of the variance in blood lead. Nor (
did soil lead contribute markedly to the van-
ance in dust lead. Compared with soil lead
contribution, in fact, paint lead levels
accounted for almost four times as much
variance in dust lead.

These results suggest that the lead con-
tent of the paint and its condition made a
much larger contribution to lead exposure
than did the soil. In fact, lead in soil only
contnbuted about 3% to total lead exposure.
while lead in paint, and the condition of that
paint. may have been responsible for as
much as 11% of the total contribution.

However, only 3™ of the total exposure
could be accounted for. The remaining 63%
of exposure to lead was not identifiable
through the environmenul contnbutors that
we selected as variables. The source of this
unexplained portion could be pardy
aribuaable to lead in food, air, imprecise
blood and environmental lead measurements,
dust load fluctuations, and variables perntain-
ing exclusively to individual households.

Sidenotes and conclusions

The methods and conditions related to
this exposure merit further attention. One
must note, for example, that dust was only
collected at one point during the study, and
one dust sample alone may not represent
dust levels throughout several months.

It is also important to keep in mind that
the significant variables in this study, such as
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